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(54) LIQUID CRYSTAL PANEL DRIVING DEVICE 

(57)Abstract: 

PURPOSE: To obtain a liquid crystal panel driving device which is 
capable of improving the response speed of the gradation change of 
a liquid crystal panel performing cumulative responses. 
CONSTITUTION: This device is a liquid crystal panel driving device 
displaying an image, using a liquid crystal panel perfonming 
cumulative responses. The device is provided with an image 
memory 1 1 storing the amount of one-frame of digital image data for 
which an AID conversion is performed by an AID conversion circuit 
4 and is provided with a comparison circuit 12 performing the level 
comparison of the digital image data from the A/D conversion circuit 
4 and the image data to be read behind one frame from the image 
memory 11. The comparison circuit 12 outputs the image data of 
this time as it is when the image data of this time and the image 
data before one frame are the same, outputs the maximum value as 
the image data when the image data of this time is larger than the 
image data before one frame, outputs the minimum value as the 
image data when the image data of this time is smaller than the 
image data before one frame, and displays and drives a liquid crystal panel 8. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal panel driving gear which drives the Uquid crystal panel 

used for a liquid crystal television etc. 

[0002] 

description of the Prior Art] The conventional liquid crystal television is constituted as generally shown in drawing 4 . In 
this drawing, 1 is a TV antenna, and the television broadcasting electric wave received by this antenna 1 is inputted into a 
tuner 2. This tuner 2 chooses the electric wave of an assignment chaimel from received electric waves, changes it into an 
intermediate frequency signal, and is outputted to the television linear circuit 3. this television linear circuit 3 ~ from the 
intermediate frequency signal from a tuner 2, drawing and a video signal are outputted to the A/D-conversion circuit 4, and a 
synchronizing signal is outputted for a video signal, a Vertical Synchronizing signal, and a Horizontal Synchronizing signal 
to the synchronousr-control circuit 5, respectively. This synchronousr-control circuit 5 creates various timing signals from the 
above-mentioned Vertical Synchronizing signal and a Horizontal Synchronizing signal, and outputs them to the A/D- 
conversion circuit 4, the segment electrode drive circuit 6, and the common electrode drive circuit 7. 
[0003] The above-mentioned A/D-conversion circuit 4 changes a video signal into several bits digital data synchronizing 
with the sampling clock from the synchronousr-control circuit 5, and outputs it to the segment electrode drive circuit 6. 
Further, this segment electrode drive circuit 6 creates a segment electrode driving signal based on this gradation signal, and 
carries out the display drive of the segment electrode of the liquid crystal panel 8 of a matrix mold while it creates a gradation 
signal according to the data from the A/D-conversion circuit 4. Moreover, the common electrode drive circuit 7 creates a 
common electrode driving signal according to the timing signal from the synchronousr-control circuit 5, and drives the 
common electrode of a liquid crystal panel 8 on a sequential selection target. 
[0004] 

[Problem(s) to be Solved by the Invention] Although a liquid crystal panel 8 drives based on the video signal received as 
mentioned above, this liquid crystal panel 8 has the property in which a speed of response is slow, in order to operate 
according to the accumulation response effectiveness, as shown in drawing 5 . 

[0005] Above-mentioned drawing 5 shows the relation between a liquid crystal driver voltage composition wave in case 
gradation is "7" and "0", and the light transmittance of a liquid crystal panel 8. On the other hand, by the above-mentioned 
conventional liquid crystal panel drive approach, since the gradation signal corresponding to a video signal was only created 
and the liquid crystal panel 8 was only driven as shown in drawing 5 , the response characteristic of a liquid crystal panel 8 
has not been improved, but there was a problem that it could not respond to the image which moves quickly. This invention 
was accomplished in view of the above-mentioned actual condition, and it aims at offering the liquid crystal panel driving 
gear which may improve the speed of response of gradation change of a liquid crystal panel. 
[0006] 

[Means for Solving the Problem] While this invention forms the image memory which memorizes the digital image data of 
one frame in the liquid crystal panel driving gear which displays an image using the liquid crystal panel which carries out an 
accumulation response The comparator circuit which carries out the level comparison of the image data in which one frame is 
from the above-mentioned digital image data and the above-mentioned image memory, and which is read from it is prepared. 
When the image data of one frame ago is the same as this image data, this image data is outputted as it is. When this image 
data is larger than the image data of one frame ago, maximum is outputted as image data, and when this image data is smaller 
than, the image data of one frame ago, the minimvun value is outputted as image data and it is made to carry out the display 
drive of the liquid crystal panel. 
[0007] 

[Function] When image data changes by considering as the above-mentioned configuration, a liquid crystal panel drives with 
the maximum gradation value or the minimum gradation value, and the standup or falling of the light transmittance serves as 
****. Consequently, the speed of response of a liquid crystal panel can be raised, and it becomes possible to make it follow 
in footsteps quickly also to the image which changes rapidly. 

[0008] With in addition, the "frame" said into this apphcation specification In the display which displays by scaiming one 
kind of all picture elements that should show that all the picture elements that should constitute one screen are scanned, for 
example, should constitute one screen for every field of TV signal Considering that one frame is equal, the "frame" which is 
said into the 1 field of TV signal and this apphcation and which is generally used in TV signal shall not necessarily be in 
agreement. 
[0009] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is what showed the 
example at the time of carrying out this invention to a liquid crystal television, the same sign is given to the same part as 
drawing 4 , and detailed explanation is omitted. 

[0010] This invention has estabUshed the image memory 1 1 and the comparator circuit 12 in the output side of the A/D- 



conversion circuit 4, as shown in drawing 1 . It is the dual port memoiy which can store the image data for one frame, the 
above-mentioned image memory 1 1 operates according to the memory address, and read-outAvrite instruction given from the 
synchronousr-control circuit 5, and after [ which carries out the sequential storage of the image data of a triplet, for example / 
one ] being sent from the A/D-conversion circuit 4, it carries out a sequential output at the input terminal B of a comparator 
circuit 12. 

[001 1] Moreover, the image data outputted from the A/D-conversion circuit 4 is inputted into the input terminal A of the 
above-mentioned comparator circuit 12. This comparator circuit 12 carries out the level comparison of the image data from 
the A/D-conversion circuit 4 given to input terminals A and B, and the image data which is read from an image memory 1 1 
and which was overdue one frame, follows the following regulations, and is image data Dl - D3 from an output terminal P. It 
outputs. 

A>B ->P=7 A=B ->P=AA<B -> P= 0 and the image data Dl outputted from the output terminal P of the above-mentioned 
comparator circuit 12 - D3 are sent to the segment electrode drive circuit 6. 

[0012] Next, actuation of the above-mentioned example is explained with reference to the timing chart of drawing 2 and 
drawing 3 . The image data of the triplet outputted from the A/D-conversion circuit 4 attains to the input terminal A of a 
comparator circuit 12, and is inputted into an image memory 11. This image memory 1 1 carries out sequential storage 
according to control of the synchronousr-control circuit 5, and outputs the image data sent from the A/D-conversion circuit 4 
to the input terminal B of a comparator circuit 12 one frame after. This comparator circuit 12 carries out the level comparison 
of the image data in which one frame is from the image data outputted from the A/D-conversion circuit 4, and an image 
memory 1 1 and which is read from it. When this image data has level higher than the image data of one frame ago image data 
D 1 - D3 Maximum "7", " 1 11 is outputted. ♦*****^ when the level of the image data of one frame ago and this image data is 
the same [ i.e., ] the image data sent from the A/D-conversion circuit 4 ~ as it is - image data Dl - D3 ****** - case it 
outputs and this image data has level lower than the image data of one more frame ago - image data Dl - D3 ****** - the 
minimum value "0", "000", is outputted. [ i.e., ] 

[0013] Image data Dl - D3 which are outputtecyFrqm the above-mentioned comparator circuit 12 It is sent to the segment 
electrode drive circuit 6. TWslegment eTectrode drive circuit 6 is the image data Dl from the above-mentioned comparator 
circuit 12 - D3. It is based, a segment electrode driving signal is generated, and the segment electrode of a liquid crystal panel 
8 is driven. Drawing 2 and di-awing 3 show the case where gradation ch^ges the relation of the light transmittance of the 
liquid crystal panel to a synthetic wave to the synthetic wave of the cDn;imon electrode driving signal over a liquid crystal 
panel 8, and a segment electrode driving signal, and a list at "0" -> "4" and "7" -> "4." 

[0014] A deer is carried out, and if the image data outputted from the A/D-conversion circuit 4 changes, according to the 
image data, the driver voltage composition wave over a liquid crystal panel 8 will change. Supposing the gradation of the 
image data outputted from the A/D-conversion circuit 4 changes to "4" from "0" now As the driver voltage composition wave 
of a liquid crystal panel 8 shows in a circuit drawing 2 (a) conventionally which was shown in drawing 4 , it becomes a thing 
corresponding to gradation "4." The light transmittance of a Uquid crystal panel 8 is a continuous line Al to di'awing 2 (b) by 
the accumulation response effectiveness of liquid crystal. It changes stair-like so that it may be shown, and the value 
corresponding to gradation "4" is reached after several frame progress. 

[0015] In addition, broken line A2 in drawling 2 (b) Change of the light transmittance of a liquid crystal panel when gradation 
changes to "7" from "0" is shown for reference, the case where the gradation of the image data outputted from the A/D- 
conversion circuit 4 changes to "4" from "0" in this example on the other hand - the image data Dl from a comparator circuit 
12 - D3 ****** - maximum "7" is outputted. consequently, the thing corresponding to [ as the first frame from which the 
gradation of image data changed showed the driver voUage composition wave of a hquid crystal panel 8 to drawing 2 (c) ] 
gradation "7" - becoming - the light transmittance of a liquid crystal panel 8 ~ drawing 2 (d) - continuous-line A3 The 
standup width of face of 1 step eye becomes large so that it may be shown. 

[0016] And since the gradation of the data read from an image memory 1 1 with the following frame is set to "4" and the level 
of the data inputted into the input terminals A and B of a comparator circuit 12 becomes the same, from the output terminal P 
of a comparator circuit 12, the data given to an input terminal A, i.e., the data of gradation "4", are outputted. Therefore, after 
it, the driver voltage composition wave of a liquid crystal panel 8 becomes a thing corresponding to original gradation "4", as 
shown in drawing 2 (c), and the light transmittance of a liquid crystal panel 8 also changes according to it, and it becomes 
fixed with the value corresponding to gradation "4." 

[0017] Since a hquid crystal panel 8 drives only the first frame with gradation "7" when the gradation of the data outputted 
from the A/D-conversion circuit 4 as mentioneid above goes up, time amount until the standup width of face of light 
transmittance becomes large and reaches the light transmittance corresponding to image data is shortened. 
[0018] Moreover, supposing gradation changes to "4" from "7" on the other hand when the gradation which comes out falls 
for example, although outputted from the A/D-conversion circuit 4 As the driver voltage composition wave of a liquid crystal 
panel 8 shows in a circuit dr awing 3 (a) conventionally which was shown in drawing 4 , it becomes a thing corresponding to 
gradation change. The light transmittance of a liquid crystal panel 8 is a continuous line Bl to drawing 3 (b) by the 
accumulation response effectiveness of liquid crystal. It falls stair-like so that it may be shown, and the value correspondmg 
to gradation "4" is reached after several frame progress. In addition, broken-line B-2 in drawing 3 (b) Change of the light 
transmittance of a liquid crystal panel when gradation changes to "7" -> "0" is shown for reference. 

[0019] the case where the gradation of the image data outputted from the A/D-conversion circuit 4 changes to "4" from "7" in 
this example on the other hand ~ the image data Dl from a comparator circuit 12 - D3 ****** the minimum value "0" is 
outputted. consequently, the thing corresponding to [ as the first frame from which the gradation of image data changed 
showed the driver voltage composition wave of a liquid crystal panel 8 to drawing 3 (c) ] gradation "0" - becoming ~ the 
light transmittance of a liquid crystal panel 8 ~ drawing 3 (d) - continuous line B3 The falling width of face of 1 step eye 
becomes large so that it may be shown. 

[0020] And since the gradation of the data read from an image memory 1 1 with the following frame is set to "4" and the level 
of the data inputted into the input terminals A and B of a comparator circuit 12 becomes the same, from the output terminal P 
of a comparator circuit 12, the data given to an input terminal A, i.e., the data of gradation "4", are outputted. Therefore, after 
it, the driver voltage composition wave of a hquid crystal panel 8 becomes a thing corresponding to original gradation "4", as 



I 

shown in drawing 3 (c), and the hght transmittance of a hquid crystal panel 8 also carries out a sequential fall according to it, 
and it becomes fixed with the value corresponding to gradation "4." 

[0021] Since a liquid crystal panel 8 drives only the first frame with gradation "0" when the gradation of the data outputted 
from the A/D-conversion circuit 4 as mentioned above falls, time amount until the falling width of face of light transmittance 
becomes large and reaches the light transmittance corresponding to image data is shortened. 
[0022] 

[Effect of the Invention] Even if the gradation is halftone when the gradation of image data changes in the liquid crystal panel 
driving gear which displays an image using the liquid crystal panel which carries out an accumulation response according to 
this invention as a full account was given above, it is the maximum gradation when gradation goes up. Moreover, since a 
hquid crystal display panel is driven with the minimum gradation and it was made for a case to drive a liquid crystal display 
panel with the gradation among gradation change further when gradation fell The standup and falling of a liquid crystal panel 
which carry out an accumulation response by this can be made into ****, a speed of response can be raised, and it can be 
made to follow in footsteps quickly to the image which moves quickly. 

[Translation done.] 
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